Pleasure and the control of food intake: an embodied cognition approach to consumer self-regulation by Petit, Olivia et al.
  
Olivia Petit, Frédéric Basso, Dwight Merunka, Charles 
Spence, Adrian David Cheok and Olivier Oullier 
Pleasure and the control of food intake: an 
embodied cognition approach to consumer 
self-regulation 
 
Article (Accepted version) 
(Refereed) 
 
 
 
Original citation: 
Petit, Olivia, Basso, Frédéric, Merunka, Dwight, Spence, Charles, Cheok, Adrian David and 
Oullier, Olivier (2016) Pleasure and the control of food intake: an embodied cognition approach 
to consumer self-regulation. Psychology and Marketing, 33 (8). pp. 608-619. ISSN 0742-6046 
DOI: 10.1002/mar.20903  
 
© 2016 Wiley 
 
This version available at: http://eprints.lse.ac.uk/67422/ 
Available in LSE Research Online: August 2016 
 
LSE has developed LSE Research Online so that users may access research output of the 
School. Copyright © and Moral Rights for the papers on this site are retained by the individual 
authors and/or other copyright owners. Users may download and/or print one copy of any 
article(s) in LSE Research Online to facilitate their private study or for non-commercial research. 
You may not engage in further distribution of the material or use it for any profit-making activities 
or any commercial gain. You may freely distribute the URL (http://eprints.lse.ac.uk) of the LSE 
Research Online website.  
 
This document is the author’s final accepted version of the journal article. There may be 
differences between this version and the published version.  You are advised to consult the 
publisher’s version if you wish to cite from it. 
 
 
 
Pleasure and the Control of Food Intake 
1 
 
Pleasure and the Control of Food Intake:  
An Embodied Cognition Approach to Consumer Self-Regulation 
 
Olivia Petit 
Imagineering Institute/INSEEC Business School 
Frédéric Basso 
London School of Economics and Political Science 
Dwight Merunka 
Aix-Marseille University/ Kedge Business School 
Charles Spence 
University of Oxford 
Adrian David Cheok 
Imagineering Institute/City University London 
Olivier Oullier 
Aix-Marseille University 
 
Olivia Petit, Imagineering Institute, Malaysia, and INSEEC Business School, France; Frédéric 
Basso, Department of Social Psychology, London School of Economics and Political Science, 
United Kingdom; Dwight Merunka, CERGAM EA 4225, Aix-Marseille Graduate School of 
Management – IAE, Aix-Marseille University, France, and Kedge Business School, France; 
Charles Spence, Department of Experimental Psychology, University of Oxford, United 
Kingdom; Adrian David Cheok, Imagineering Institute, Malaysia, and City University London, 
United Kingdom; Olivier Oullier, LPC, UMR 7290, FED 3C, FR 3512, Aix-Marseille 
University & CNRS, France. 
 
 Correspondence concerning this article should be addressed to Olivia Petit, Imagineering 
Institute, Anchor 5, Mall of Medini, No. 4 Lebuh Medini Utara, Medini Iskandar, 79200 
Iskandar Puteri, Johor, Malaysia, oliviapetit@imagineeringinstitute.org. 
 
 
Pleasure and the Control of Food Intake 
2 
Pleasure and the Control of Food Intake: 
An Embodied Cognition Approach to Consumer Self-Regulation  
 
 
ABSTRACT  
Consumers try to avoid temptation when exposed to appetizing foods by diverting their 
attention away from their senses (e.g., sight, smell, mouthfeel) and bodily states (e.g., state of 
arousal, salivation) in order to focus on their longer-term goals (e.g., eating healthily, 
achieving an ideal body weight). However, when not including sensations in their decision-
making processes, consumers risk depleting their self-regulatory resources, potentially 
leading to unhealthy food choices. Conversely, based on the concept of  ‘embodied  self-
regulation’,  it  is suggest that considering bodily states may help consumers regulate their 
food choices more effectively. A new model is proposed that facilitates understanding 
observed consumer behavior and the success or failure of self-control in food intake. It is 
argued that bodily states and sensory information should be considered when modeling 
consumer behavior and developing health-related advocacy and communication campaigns. 
The model proposed here leads to new perspectives on consumer consumption behavior and 
health policy research and strategies. 
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 Imagine a hungry consumer standing in front of a vending machine deciding on what 
snack to buy. This consumer will likely begin narrowing down alternatives and hesitate 
between say a rich chocolate bar and a healthy natural grain bar. Choosing the latter may be 
driven by health goals. However, this decision, just as the alternative of a chocolate bar, 
engages the senses that influence perception, judgment and eventually food choice and 
consumption (Krishna, 2012). According to the theory of embodied cognition, “simulations  
of perceptual, motor, and introspective experience underlie the representation and 
processing  of  knowledge” (Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005, 
p. 94). This theory highlights the importance of exteroceptive senses and interoceptive bodily 
states, such as muscle activity, hunger, thirst and emotions, in the judgment formation 
process. According to this theory, all cognitive processes are “fundamentally  grounded  in  
their  physical  context” (Niedenthal et al., 2005, p. 186). 
 The importance of bodily states in cognition is already integrated in sensory marketing 
practices to drive consumer perceptions and simulations (e.g., Elder & Krishna, 2012; 
Spence, 2015; for a review, see Krishna, 2012; Krishna, Cian, & Sokolov, 2016). For 
example, food marketing and advertising lead consumers to making taste inferences. These 
can be thought of as embodied mental simulations (or reenactments) of what would occur if 
the food item under consideration were to be consumed (Barsalou, Simmons, Barbey, & 
Wilson, 2003). These inferences then facilitate product recall and willingness to consume the 
product (Krishna, Lwin, & Morrin, 2010). For instance, Jif (lemon juice) and Orangina 
(orange soft drink) utilize packaging shapes and product textures that resemble and evoke the 
fruit  in  order  to  appeal  to  consumers’  sense  of  touch  (Krishna,  2012;;  for  a  review,  see  Spence  
& Gallace, 2011) and hence the gustatory inferences associated with this. However, in spite 
of this knowledge and managerial practice, sensory marketing is rarely used to promote 
healthy food choices. 
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  Bodily states and sensory simulation are mainly perceived as disrupting self-regulation 
(Strack, Werth, & Deutsch, 2006). For instance, the sight of a chocolate cake may activate 
positive associations with sensory information (e.g., taste, mouthfeel) and behavioral patterns 
linked to this sensory information (e.g., eating the cake). The ensuing mental sensorimotor 
imagery prepares the body to initiate a behavioral response (Hofmann, Friese, & Strack, 
2009). It is generally believed that health-related goals conflict with these bodily states as 
illustrated by a hot-cold decision triangle that opposes colder state reasoning with hotter 
visceral reactions, such as hunger, thirst, pain and sexual desire (Yang et al., 2012; Figure 1). 
According to this model, bodily states must be inhibited for consumers to make healthier 
food choices. However, self-regulation is effortful and requires cognitive resources that are 
only available for short periods of time and are therefore difficult to engage continuously 
(Baumeister, 2002). The depletion of these resources may then lead to the failure of self-
regulation. It follows that the inhibition of bodily states consumes self-regulatory cognitive 
resources, which in turn leads to succumbing to temptation and unhealthy food choices (Vohs 
& Faber, 2007). 
This article revisits the hot-cold decision triangle model and proposes a new model that 
explicitly incorporates the concept of embodied self-regulation. In particular, it is contended 
that  consumers’  consideration  of  bodily  states  and  sensory  information  may  very  well  lead  to  
healthy decisions with a reduced use of self-regulatory resources. Past empirical research 
demonstrates that in order not to use self-control, healthy behaviors may be implicitly 
promoted simply by changing the consumption environment, for example, package 
downsizing, smaller dinnerware and reduced visibility and convenience (Marteau, Hollands, 
& Fletcher, 2012, Wansink & Chandon, 2014). However, this low profile strategy does not 
necessarily encourage people to pursue their long-term goals.  
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By contrast, this article proposes that bodily states may be directly integrated into the 
self-regulation process to promote healthy habits over the long term. It is argued that 
whenever the consideration of bodily states associated with healthy consumption is enhanced, 
those states associated with unhealthy consumption will play a lesser role in decision-making 
and thereby lead to using fewer self-regulatory resources. This article relies on the theory of 
embodied cognition to demonstrate how bodily states contribute to self-regulation and could 
potentially be used to promote healthy eating behaviors (e.g., Niedenthal et al., 2005). This 
leads to the following proposition concerning  “embodied self-regulation”. It is argued that 
from the standpoint of embodied cognition, all consumer decision-making is grounded in 
sensorimotor activity, including the decision not to consume unhealthy food. A better 
understanding of the sensorimotor aspects of self-regulation provides new insights in the field 
of consumer psychology. A novel explanation of healthy food choice may also help policy 
makers and the food industry deliver more effective health communication campaigns.  
In the first section of this article, the concept of embodied self-regulation is introduced 
and defined. This leads to the proposal of a new type of (non-exclusive) relationship between 
“cognition”  and  “bodily  states”  as  applied  to  healthy  food  choices.  In  the  second  section,  
individual differences in eating behaviors are described from the perspective of embodied 
self-regulation. Finally, it is discussed how embodied healthy food communication 
campaigns could help consumers control themselves and change their eating habits. 
 
EMBODIED SELF-REGULATION: BEYOND THE HOT-COLD DICHOTOMY 
 Maintaining a healthy diet and engaging in regular physical activity requires pursuing 
long-term goals that involve self-regulatory processes. According to MacInnis and Patrick 
(2006, p. 225), self-regulation entails: “the  process  of  controlling  thoughts,  behavior, 
attentions, and emotions to achieve a self-corrective action that helps one attain a 
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normatively  appropriate  or  personally  desirable  goal”. As many of these responses (i.e., 
thoughts, behaviors and emotions) have motivational power, engaging self-regulatory 
processes requires strength to overcome them, as demonstrated by a significant decrease in 
activity in the brain areas involved in self-control during a choice task after having performed 
an attention task (Muraven, Tice, & Baumeister, 1998; Hedgcock, Vohs, & Rao, 2012).  
Therefore, self-regulation  may  be  perceived  as  a  “cold  reflective  system”  that  controls  
the  “hot  impulsive  system”  according  to  the  hot-cold decision triangle model (Yang et al., 
2012). Individuals are able to maintain their long-term goals whenever their self-regulatory 
resources are high. The idea underlying this dual system model is that visceral urges lead to 
impulsive decisions and exhaust self-regulatory resources. To limit visceral reactions and 
facilitate  “cold  reasoning”,  one  suggestion  is  reducing  the  physical  and  temporal  proximity  of  
the individual to the stimuli (Loewenstein, 1996; Yang et al., 2012). However, physiological 
processes associated with cognition are experienced with different degrees of intensity and do 
not necessarily take the form of visceral urges. Indeed, some physiological processes actually 
help consumers make healthier decisions. Thus, after presenting the hot-cold decision triangle 
model, a new version is proposed, integrating the concept of embodied self-regulation. 
 
The Hot-Cold Decision Triangle 
Yang et al. (2012) model cognitive systems and visceral states in a triangle to represent 
the likelihood of consumers making healthy food choices. The hot-cold decision triangle is 
based on the dual system model of behavioral determination whereby a first emotional, 
perceptive and intuitive system (System 1) operates automatically, quickly and effortlessly. A 
second logical and reflective system (System 2) operates more slowly, effortfully and 
deliberately (Kahneman & Frederick, 2002; Metcalfe & Mischel, 1999; Shiv, Fedorikhin, & 
Nowlis, 2005; Strack et al., 2006). To this dual system model, Yang et al. (2012) add a 
hot/cold dimension representing the visceral urges illustrated with a triangle (Figure 1). 
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Insert Figure 1 
 
  The lower right part of the triangle reflects the situation where consumers are able to 
‘engage’  (i.e.,  deliberately,  using  System  2)  in  cold  reasoning  unperturbed  by  visceral  urges.  
In this situation, people have sufficient cognitive resources and carefully consider their long-
term goals. The likelihood of consumers selecting healthy options depends on maintaining 
their cognitive resources. 
In the lower left corner of the triangle, visceral urges and cognitive resources are 
limited. People  tend  to  minimize  cognitive  efforts  and  their  decisions  are  ‘dominated’  (i.e.,  
with only few deliberations) by heuristics and automaticity (System 1). They mostly follow 
consumption norms unconsciously when regulating their behavior. The likelihood of making 
healthy food choices is essentially determined by these norms, for instance, how much other 
people eat, how large the food portion is (Herman, Roth, & Polivy, 2003; Wansink & van 
Ittersum, 2013; Yang et al., 2012). To facilitate healthy consumption, the food environment 
can  be  modified  to  ‘nudge’  people  towards  healthier  choices  (Marteau,  Hollands,  &  Fletcher,  
2012; Wansink & Chandon, 2014; Yang et al., 2012). Nudging is a cognitive strategy used to 
help people make better choices by inducing behavioral changes and redesigning the social 
and/or physical environment to influence their choices, thus improving individual and/or 
collective health and wellbeing (Sunstein, 2016; Thaler & Sunstein, 2008). Reducing food 
portions or inserting a colored chip at regular intervals in a tube of potato chips enables 
inducing smaller consumption norms and decreasing food intake (Geier, Wansink, & Rozin, 
2012; Wansink, 2010). 
The upper left corner of the triangle illustrates  the  visceral  urges  that  ‘drive’ consumers 
(i.e., without deliberation) to unhealthy options to satisfy immediate needs. In this situation, it 
is difficult to help consumers make healthier food choices. However, Yang et al. (2012) 
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propose the use of visceral urges to help consumers behave more healthily, for example, 
generating negative visceral reactions to cigarettes or unhealthy food by associating them 
with disgusting pictures of what could happen if consumed (e.g., Gallopel-Morvan, Gabriel, 
Le Gall-Ely, Rieunier, & Urien, 2011; Leshner, Bolls, & Thomas, 2009; Puhl, Luedicke, & 
Peterson, 2013a).  
 The hot-cold decision triangle model provides a useful structure to understand healthy 
behaviors and the failure of self-regulation. However, according to this model, hunger, pain 
and pleasure are considered disruptive influences on self-regulation. Automatic and heuristic 
solutions are therefore suggested (e.g., smaller food portions) to compensate for such 
influence (Wansink & Chandon, 2014; Yang et al., 2012). Reducing the size of food portions 
may help consumers decrease the quantity of high calorie food they consume, but does not 
necessarily help them make healthier food choices. Therefore, the hot-cold decision triangle 
is revisited and expanded by introducing an additional dimension (upper-right, see Figure 2) 
that accounts for situations in which bodily states support the cognitive system.  
 
The High-Low Embodied Decision Matrix 
 According to embodied cognition, bodily states and cognitive appraisals jointly 
contribute to judgments and choices (Niedenthal et al., 2005; Oullier & Basso, 2010). 
However, a more embodied decision does not necessarily imply a less cognitive decision and, 
conversely, a more cognitive decision does not necessarily imply a less embodied decision 
(Reimann et al., 2012). Controlling food intake or eating food that does not belong to the 
preferred options are decisions that stimulate the senses and bodily states, such as the 
reduction of pleasure during consumption or the simulation of pleasure resulting from 
consumption of less appreciated food items. Self-regulation from an embodied cognition 
perspective implies not only that individuals seek to control their bodily states, but also that 
they consider and integrate their bodily states in the context of reaching long-term goals.  
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 Thus, “embodied  self-regulation” can be defined as the process by which bodily states 
may be used to reveal and facilitate behavioral self-regulation in achieving long-term goals. 
In this article, the hot-cold decision triangle is revisited to propose the high-low embodied 
decision matrix (Figure 2).  
 
 
 
Insert Figure 2 
 
 Given that bodily states are no longer solely associated with System 1, the ordinal axis 
now corresponds to the level of embodiment. The upper-left corner of the matrix illustrates 
visceral urges and the lower right part corresponds to reasoning with minimal consideration 
of bodily states. The lower-left part considers automatic and heuristic decisions not based on 
visceral urges. Finally, the upper-right corner corresponds to an embodied form of reasoning. 
If, by definition, all reasoning involves physiological processes (Barsalou, 2008; Niedenthal 
et al., 2005), a high level of embodiment indicates that bodily states have a higher weight in 
consumer reasoning processes in considering and achieving long-term goals.  
In summary, an embodied decision is not necessarily more automatic or uncontrolled. 
The consideration of bodily states helps consumers control themselves. To support this idea, 
ways in which self-regulation is likely to improve through various considerations of bodily 
states are now proposed. 
 
Embodied Self-Regulation 
 Interoception is the sense of the physiological state of the body and includes sensual 
touch, muscular and visceral sensations, hunger and thirst (Craig, 2002). By comparing 
bodily states at the present time with those of the past and the future, people create a coherent 
representation of their feelings about an object that helps in making decisions (Craig, 2009). 
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For this reason, bodily states trigger cognitive states and facilitate specific thoughts. They 
change perceptions of objects and affect attitudes, price evaluations and even moderate 
purchasing intent (Barone, Lyle, & Winterich, 2015; Hung & Labroo, 2011). 
 From the perspective of embodied self-regulation, bodily states facilitate and reveal 
behavioral self-regulation. For example, when people enter a store to buy food, they are 
shown to choose healthier snacks if they weave a pen between their stretched fingers rather 
than loosely between their index and middle fingers (Hung & Labroo, 2011). Thus, 
exercising self-regulation is facilitated by the concomitant occurrence of physical muscle 
contraction and willpower to control food consumption. 
Self-regulation may also be facilitated by creating an association between sensory 
information provided by an unhealthy but appetizing food item and the choice not to 
consume it. Sensory information provided by the sight and smell of a chocolate cake in a 
bakery storefront reminds passersby of the pleasure of previous consumption episodes. 
However, this may also elicit thoughts linked to weight gain and current diet (Fishbach, 
Friedman, & Kruglanski, 2003; Spence, Okajima, Cheok, Petit, & Michel, in press). Repeated 
attempts at self-control favor the formation of a link between the representation of 
perceptions associated with momentary temptation (e.g., the chocolate cake) and the 
cognitive representation of the goal that these perceptions disrupt (e.g., achieving a healthy 
weight). The simple presentation of temptation-related information (e.g., junk food items) 
favors processes that alert people that their long-term interests are threatened. With such 
information, people tend to yield less to temptation compared to when presented with a 
neutral stimulus (Fishbach et al., 2003). From the standpoint of embodied self-regulation, 
when faced with the temptation to eat a piece of cake and evoking multisensory information, 
making a healthy food choice is easier when consumers have previously associated this 
information with acts of self-control. 
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McCrickerd and Forde (2016) highlight that all senses play an important role in food 
consumption and that enhancing sensory stimulation while eating affects food intake. For 
instance, food texture (e.g., creaminess, crunchiness, firmness and thickness) is a major 
determinant of eating rate. To reach the same degree of satiation, people consume 47% more 
of a chocolate-flavored dairy liquid than a chocolate-flavored dairy semi-solid with an equal 
energy density (de Wijk, Zijlstra, Mars, De Graaf, & Prinz, 2008). Liquids are consumed 
much faster than solids due to a decrease in orosensory exposure time, which increases the 
eating rate (de Wijk et al., 2008). 
The sense of taste works as a sensor and informs the brain on the inflow of nutrients to 
produce a satiety signal (de Graaf, 2012). Consequently, doubling the orosensory exposure 
time while drinking orangeade reduces intake by as much as 30-35% (Weijzen, Smeets, & de 
Graaf, 2009). Similarly, increasing retronasal aroma exposure and concentration produced by 
the release of volatile molecules during swallowing has been shown to lead to a 9% reduction 
in food consumption (Ramaekers et al., 2014). Enhancing the duration and physical intensity 
of sensory stimulation can therefore exert a positive influence on self-regulation.  
In addition to bodily states and sensory information, embodied mental simulation also 
helps individuals control themselves. Visual exposure to food pictures may in certain cases 
increase  satiety  and  exert  a  beneficial  effect  over  people’s  food  behavior (Spence et al., in 
press). According to the embodied cognition perspective, initial perceptions of an object are 
stored in memory and when new perceptions of the object are later experienced, the initial 
perceptions are mentally simulated (see Barsalou, 2008). Empirical results show that 
simulation of consumption is at least partially represented in the same brain systems 
(Simmons, Martin, & Barsalou, 2005). For this reason, similar to perception, mental 
simulation could also reduce the attractiveness of the product. For example, similar to the 
effects of orosensory exposure, which gradually reduce expectations of pleasure during 
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eating (de Graaf, 2012; Redden & Haws, 2013), simulating food consumption can also 
decrease hunger (Morewedge, Huh, & Vosgerau, 2010). 
Morewedge et al. (2010) demonstrate that the mere fact of imagining eating many (vs. 
few)  M&M’s  candies  significantly  reduces  subsequent  consumption.  Meanwhile,  Cornil  and  
Chandon (in press) show that merely imagining the taste and smell of appetizing food 
increases the hedonic appeal and willingness to pay for smaller, but not larger, food portions. 
Papies, Pronk, Keesman and Barsalou (2015, p. 149) suggest that mindful attention (i.e., 
“becoming  aware  of  one’s  thoughts  and  experiences”)  moderates how bodily states translate 
into appetitive behavior. They show that directing this sort of attention to simulations of 
unhealthy food reduces the effect of hunger on food craving and choice of unhealthy snacks. 
From the perspective of embodied self-regulation,  being  more  conscious  of  one’s  bodily  
states (and their simulation) in response to appetitive stimuli may be beneficial to pursuing 
healthy goals. 
To summarize, several routes connecting senses, bodily states and cognition to 
successful self-control have been outlined, confirming the potential of the high-low embodied 
decision matrix to represent the likelihood of choosing healthy options. Senses and bodily 
states may be muscular, visual, olfactory and introspective. Consumers should thus be able to 
adopt embodied self-regulation in making food choices in grocery stores, restaurants and also 
in online environments where sensory information is limited. 
 
INDIVIDUAL DIFFERENCES IN EMBODIED SELF-REGULATION 
 According to the high-low embodied decision matrix, bodily states facilitate self-
regulation without necessarily depleting cognitive resources. In other words, a consumer who 
takes into account his/her senses and bodily states should be able to maintain his/her long-
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term goals. In relation to consumer heterogeneity, this article will now discuss the self-
regulatory ability of different types of eaters linked to their bodily states. 
 
Dieters and Unrestrained Eaters 
 The difference between dieters and unrestrained eaters is their reasons for not choosing 
an unhealthy food option. For dieters, this choice results from the conflict between their 
immediate pleasure and the expected long-term health consequences. By contrast, 
unrestrained eaters make this choice because they do not like eating unhealthy food (Bublitz, 
Peracchio, & Block, 2010). To determine consumption, dieters rely on self-generated rules 
(e.g., food not to eat when on a diet) instead of the physiological signals of hunger and satiety 
their bodies provide (Bublitz et al., 2010). However, because satiety is key to halting 
consumption through lowering the desire to eat (Redden & Haws, 2013), failing to consider 
bodily states may lead to the failure of self-regulation and therefore dieting. Dieters try to 
focus more on health goals than on their physical sensations in order not to succumb to 
temptation. This leads to a poor estimation of caloric content and food intake. For instance, 
Chernev and Gal (2010) report that those trying to control their weight are more likely to 
estimate that a hamburger with salad is less calorific than the same hamburger when 
presented by itself (compared to consumers who do not care about weight management). 
Instead, relying on the level of satiety rather than on external signals would provide a better 
estimation of nutrient intake. This is key to halting consumption in that it lowers the desire to 
eat (Redden & Haws, 2013). 
A further disadvantage of not considering bodily states is that self-control resources are 
required to regulate consumption. Unrestrained eaters will choose healthy food because they 
like it. Therefore, even when their control resources are low, they will continue to choose 
healthy food since this is not considered a constraint (Hofmann, Rauch, & Gawronski, 2007). 
By contrast, dieters need to make perpetual cognitive mediation efforts to fight their urges to 
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consume unhealthy food. For instance, Vohs and Heatherton (2000) show that when dieters 
are close to appealing food but cannot touch it, they use self-regulatory resources to not eat it. 
This situation exhausts their ability to resist when they are subsequently offered another 
snack. A better understanding of the origin of this urge to eat is thus desirable. 
 
Overweight and Normal Weight Eaters 
 Being overweight is associated with a failure to maintain health goals. For instance, 
there is a negative association between disposition to self-control and body mass index (BMI) 
(Keller & Siegrist, 2014). Ouwehand and Papies (2010) demonstrate that dieters who 
successfully maintain low body weight report less desire to eat high-calorie food after being 
exposed to attractive food than overweight dieters. This distinction in disposition of self-
control between those who are and are not overweight may be linked to the consideration of 
bodily states during food consumption (Berridge, Ho, Richard, & DiFeliceantonio, 2010). 
Berridge et al. (2010) distinguish two systems involved in food consumption: liking and 
wanting. The liking system initiates with the immediate assessment of food products related 
to gustatory pleasure and implies an important role of taste in food choice. The wanting 
system is more sensitive to the eating environment and entails a willingness to engage in 
behaviors designed to obtain the desired food. Liking and wanting co-vary; changes in taste 
lead to proportional adjustments in the willingness to eat while changes in the willingness to 
eat lead to adjustments in hedonic responses during consumption (Finlayson, King, & 
Blundell, 2007). An energy deficit can elicit hunger, but the gradual reduction of pleasure 
through consumption then serves as an indicator to halt consumption. However, liking and 
wanting can also be distinct. Anticipated pleasure motivates people to increase their 
consumption regardless of satiety. By activating representations of food experiences in 
memory, environmental signals modulate the will to eat and increase energy intake by 
reducing attention to homeostatic regulation.  
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This separation between the wanting and liking systems appears clearer for those who 
are obese (Berridge et al., 2010). While non-obese individuals tend to be more attentive to 
food pictures when they are hungry (Goldstone et al., 2009), obese people look at high-
calorie food pictures quicker and for longer, regardless of their level of satiety (Castellanos et 
al., 2009). Thus, the motivations underlying food choice for obese individuals appear to be 
more related to anticipated pleasure than to physiological need (Petit, Basso, Huguet, 
Plassmann, & Oullier, 2011). In parallel, the level of pleasure during consumption is less 
important for obese people than for lean individuals (Berridge et al., 2010). Pleasure does not 
constitute an indicator of replenishment and thus obese eaters are less able to self-regulate 
because they experience less pleasure during consumption. For these individuals, increased 
brain activity in the gustatory and somatosensory cortices during exposure to food pictures 
prior to consumption is accompanied by decreased brain activity associated with reward 
during consumption (Stice, Spoor, Bohon, Veldhuizen, & Small, 2008). Hence, expectation 
of the pleasure of consumption appears to be disconnected from bodily states and leads to an 
extreme focus on the eating environment.  
 In summary, consumers taking into account bodily states and particularly their pleasure 
during consumption, do not use many self-regulatory resources. They are less influenced by 
external cues and expected pleasure of consumption than consumers who do not take their 
senses and bodily states into account. For this reason, health marketing campaigns should be 
crafted to help people consider their bodily states to potentially make healthy food choices. 
 
PERSPECTIVES ON HEALTH MARKETING FROM THE EMBODIED 
COGNITION STANDPOINT 
 Bodily states are essential for self-regulation, and as such, policy makers and the food 
industry should develop communication strategies to take these into account. In particular, 
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promoting mental sensory motor imagery of healthy food in advertising will likely encourage 
self-regulation (Petit, Cheok, & Oullier, in press; Spence et al., in press). 
 
Simulating the Taste of Healthy Food 
 Unsuccessful dieters, and more generally unhealthy eaters, often tend to create 
oppositions  between  products  that  are  “healthy”,  “nourishing”  or  “good  for  you”  and  those  
that  are  “enjoyable”,  “fun”  or  “exciting”  (Schuldt  &  Hannahan,  2013).  Thus,  products  labeled  
as healthy tend not to be popular among such consumers (Raghunathan, Naylor, & Hoyer, 
2006; see also Werle, Trendel, & Ardito, 2013). When dieting, individuals are likely to base 
their food choices solely on health aspects as they do not perceive healthy food as pleasant. 
Advertising campaigns may help people control their food intake more easily by questioning 
the presumed negative relationship between healthy versus tasty food (Raghunathan et al., 
2006). For instance, the Swedish grocery retail chain ICA Sverige AB adopted sensory labels 
(e.g., juicy oranges rather than Florida oranges) to try to entice consumers into eating more 
fruit and vegetables (Krishna, 2012). 
By highlighting the pleasure of eating healthy food, properly designed advertising could 
induce tasty food inferences that facilitate the selection of healthy food items. Petit et al. 
(2014b) demonstrate that the sensory simulation of the taste of healthy food increases healthy 
food choices, especially amongst those with a high BMI. For these individuals, the sensory 
simulation of the taste of healthy food leads to greater activity in the brain areas involved in 
taste inference, the valuation of choices and self-regulation. By contrast, the simulation of 
health benefits leads to less activity in these brain areas. Similarly, Petit, Merunka and Oullier 
(2014a) report that people with unhealthy eating habits are motivated more by messages that 
highlight the pleasure of eating fruit and vegetables than by messages highlighting positive 
health consequences. Therefore, feeling pleasure renders healthy goals more acceptable. By 
contrast, highlighting health consequences devalues healthy food choice. These findings are 
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in line with Werle and Cuny (2012) who show that the choice of a healthy snack doubles in 
the absence of health messages. 
Food advertising that facilitates embodied mental simulation through sensorimotor 
fluency increases purchasing intentions (Elder & Krishna, 2012). Therefore, promoting 
mental sensorimotor imagery of healthy food consumption may increase healthy product 
purchasing intentions. For instance, metaphors may elicit sensorimotor inferences from a 
hedonic experience domain (e.g., junk food consumption) to focus consumers on the hedonic 
experience in the target domain of healthy food consumption. Ways of using metaphors in 
healthy food advertisements are described next.  
 
Metaphors and Food Perception 
 Sensory metaphors, i.e., metaphors that relate more to the senses and with greater 
associative cues that their semantic equivalents (Akpinar & Berger, 2015), constitute an 
important means of encouraging embodied mental simulation amongst consumers 
(Forceville, 2008; Hirschman, 2007; Zaltman & Zaltman, 2008). Using metaphors helps 
communicate embodied concepts, since metaphors transfer experientially remote 
manipulations of bodily states (Landau, Meier, & Keefer, 2010).  
 Theoretically, “an  embodied  concept  is  a  neural  structure  that  is  actually  part  of,  or  
makes use of, the sensorimotor system of the brain. Much of conceptual inference is, 
therefore,  sensorimotor  inference” (Lakoff & Johnson, 1999, p. 20).  
 A metaphor inherently involves an inference by mapping from a source to a target 
domain to explain an experience domain (Lakoff & Johnson, 2003). For instance, in a food 
metaphor advertisement,  such  as  “hair-silk  is  ice  cream”  (Forceville,  2008),  the  source  
domain of the metaphor (food) leads to taste inferences as perceptual (gustatory) 
reenactments, which focuses the consumer on nourishment in the target domain (hair silk). 
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 Similarly, a Food Imitating Product (FIP, i.e., a household cleaning or personal care 
product that incorporates food attributes to improve the consumption experience) constitutes 
a  food  product  metaphor  (Basso  et  al.,  2014).  Metaphors  such  as  “hygiene  products  are  food”  
draw  consumer  attention  to  the  product’s  sensory  and  hedonic  aspects  (e.g.,  shape,  color  and  
odor) while masking their more negative and sometimes hazardous features (e.g., cleaning, 
toxicity). This may help explain why some FIPs are accidentally ingested (Basso et al., 
2014). Consumer behavior can also have metaphoric effects. For instance, the act of hand 
washing before and/or after food consumption is a hygienic practice that also symbolically 
cleanses individuals of their transgressions (e.g., hedonic food choice) (Martins, Block, & 
Dahl, 2015). For this reason, such practice increases the likelihood that consumers will 
choose hedonic food before consumption and decreases the perceived guilt after hedonic food 
consumption (Martins et al., 2015). 
In public health communication, food is often the target domain of metaphors to 
efficiently simulate the experience of satiety or disgust and help reduce food cravings. 
Consider an obesity-related health message such as: “Are  you  pouring  on  the  pounds?” 
(Puhl,  Luedicke,  &  Peterson,  2013a).  Here,  the  “pounds  are  drinks”  metaphor  encourages  
consumers to experience drinks in terms of pounds. In the message, “You  wouldn’t  inject  
your  children  with  junk.  So  why  are  you  feeding  it  to  them?” (Puhl, Peterson, & Luedicke, 
2013b),  the  “junk  food  is  a  drug”  metaphor  suggests  junk  food  could  be  experienced  as  drugs.  
These  metaphors  also  rely  on  the  reenactment  of  the  experience  of  fullness  (“pouring”,  
“inject”,  “feeding”),  which  may  have  a  parallel  and  powerful  effect  on food perceptions. 
 When individuals are fed (and feel full), they find low- rather than high-calorie food 
appealing (Goldstone et al., 2009). If people can reenact an experience of fullness by means 
of a metaphor, they may find low-calorie food more appealing (Levontin, Ein-Gar, & Lee, 
2015). Therefore, marketing campaigns using metaphors may help simulate pleasant healthy 
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food and unpleasant junk food perceptions, potentially leading to improved perceptions of 
satiety signals and better food intake regulation. 
 
Metaphors and Bodily Perspectives 
 The problem with the use of metaphors to target bodily states in campaigns against 
obesity is that this may lead to the stigmatization of those who are overweight (Puhl et al., 
2013b). Hoyt, Burnette and Auster-Gussman  (2014)  demonstrate  that  although  the  “obesity  is  
a  disease”  suggestion  reduces  the  body  dissatisfaction  of  obese  people,  it  also  weakens  the  
importance they place on health-focused dieting and their weight concerns. Accordingly, 
representing obesity as a disease may render self-regulatory efforts futile, which inevitably 
leads  to  failure  and  disengagement.  In  a  similar  vein,  the  “obesity  is  suicide”  campaign  of  the  
Northern Bariatric Surgery Institute uses non-credible  metaphors  (“butter  is  a  suicide bomb”,  
“candies  are  suicide  pills”).  The  mere  consumption  of  candy  does  not  lead  to  weight  gain  or  
health  risks.  Overconsumption  does.  Eating  10  candies  does  not  affect  people’s  health  in  the  
same way as swallowing 10 pills to commit suicide. Furthermore, as previously noted, obese 
people have difficulty estimating the quantities consumed due to their poor consideration of 
bodily states. Thus, effective metaphors could be tuned towards helping obese consumers 
take better account of their embodied experience. 
In a 2011 fitness campaign, the X-Fit Body Trainer ads featured a metaphor of a 
pregnant man using a large belly as a cue of pregnancy, which is impossible for a man. It also 
referred to an embodied, conceptual metaphor, according to which the body is a container 
(Johnson, 1987; Lakoff, 1987; see also Boot & Pecher, 2015). Taking the first-person 
perspective of an obese man, the ad was directed at obese people and to help non-obese 
consumers visualize what being obese means. A 2008 Brazilian ad for the Eizens Sport 
Center featured a fat man unable to climb on top of a fat belly where there are two women on 
a bed perched on the stomach. The metaphor of a fat belly as a mountain suggests that 
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pleasure is possible by reducing the belly. Here, the conceptual metaphor relies on orientation 
to indicate that  “more  is  up”  (Lakoff  &  Johnson,  1980)  and  treats  obesity  from  a  third-person 
perspective. Further research should explore the effects of such metaphors on self-regulation. 
The metaphor examples reflect two visual perspectives: first- and third-person. From a 
first-person perspective, consumers see the experience through their own eyes; a third-person 
perspective instead encourages people to see their experience through the eyes of others. In 
discussing the interplay between perception, cognition and action, Macrae, Raj, Best, 
Christian and Miles (2013) illustrate that a first-person perspective appears more embodied 
than a third-person perspective (Lorey et al., 2009; see also Christian, Parkinson, Macrae, 
Miles, & Wheatley, 2015). Such findings may be useful in promoting embodied self-
regulation. For instance, visualization (i.e., visual imagery) is only effective with a health 
message  (e.g.,  “eating  three  extra  portions  of  fruit  tomorrow”)  and  the  beneficial  effects  are  
more pronounced from a first-person perspective (Rennie, Uskul, Adams, & Appleton, 2014). 
The first-person perspective would seem to be critical in promoting healthy food 
consumption, perhaps because the gustatory simulation of healthy food is more intense from 
a first-person perspective. Further research should test this proposition. 
 
Disruptive Perspectives in Health-Oriented Communication Campaigns 
 Figurative metaphors deviate artfully from expectations (Phillips & McQuarrie, 2009). 
However, if figurativeness is too disruptive, the metaphor may be unsuccessful, as 
demonstrated by some anti-smoking campaigns that led the targeted population to 
misunderstand  the  metaphor’s  intended  meaning  (Basso  &  Oullier,  2011;;  Bremer  &  Lee,  
1997). Therefore, it would be interesting to attempt to account for the impact of the visual 
perspective on highly figurative metaphors and the potential disruption of health-oriented 
campaigns. 
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In  the  visual  metaphor  “French  fries  are  cigarettes”  depicted  in  Figure  3a, the concept 
of cigarettes is mapped onto the concept of French fries, such that they appear dangerous. 
Although  the  picture  of  a  cigarette  pack  featuring  the  words  “killer  at  large”  aims  to  suggest  
the danger of French fries, it could also evoke the pleasure of consuming and thereby 
increase the craving for food. A more appropriate solution could be the comparison 
illustrated in Figure 3b, according to which healthy food (carrots) provides as much pleasure 
as junk food (French fries). This nonverbal comparison supports the simulation of pleasure 
derived  from  the  consumption  of  healthy  food.  Bolthouse  Farm’s  slogan  “eat  'em  like  junk  
food”  refers  to  the  enjoyment  of  eating  chips  or  candy  bars  and  sends  the  message  that  carrots  
are likely to lead to the same pleasure. This advertising campaign also features metaphorical 
ads in which a sensual model slowly rubs a carrot on her lips, recalling, amongst other things, 
chocolate advertising. This metaphor reactivates the experience of chocolate consumption 
and transfers it to carrots (Lakoff & Johnson, 2003; Landau et al., 2010). This kind of transfer 
may also be useful for anti-obesity campaigns given that they challenge the negative 
relationship between healthy food and tasty food and render healthy food choices more 
acceptable (Raghunathan et al., 2006). 
 
Insert Figure 3 
 
 
CONCLUSIONS 
 The concept of embodied self-regulation is introduced to explain the role played by 
bodily states in self-control. The hot-cold decision triangle is presented. This model only 
considers bodily states as visceral urges in connection with an implicit system (System 1). 
Therefore a new model is proposed, the high-low embodied decision matrix, which also 
considers the level of embodiment of a deliberating system (System 2) (Kahneman & 
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Frederick, 2002; Metcalfe & Mischel, 1999; Shiv et al., 2005; Strack et al., 2006; Yang et al., 
2012). System 1 may still operate automatically and heuristically or be led by visceral urges. 
However, viewing matters through the lens of embodied self-regulation considers that bodily 
states do not necessarily conflict with long-term goals. Rather, bodily states potentially 
contribute to the realization of long-term goals and facilitate self-regulation without 
necessarily depleting cognitive resources. 
Consumers focused on long-term goals while taking into account their bodily states are 
more likely to adopt healthier behaviors (Fishbach et al., 2003; Hofmann et al., 2007; Papies 
et al., 2015). Eaters who cannot exert self-control, rarely consider the reduction of pleasure 
that occurs during consumption. Instead, they rely on external signals from the eating 
environment to regulate their food behavior, which requires more effort and leads to 
overconsumption. The lack of consideration of bodily states likely stems from the importance 
people assign to anticipated pleasure in determining food choices. However, consumption of 
healthy food can be palatable and pleasure does not necessarily need to be inhibited. 
 Advertising campaigns have the potential to promote the simulation of pleasant 
experiences for consumers and thus render the consumption of healthy food more attractive. 
The challenge is now to develop healthy food campaigns that use strategies that evoke 
embodiment to facilitate mental simulation and tackle the “dysfunctional  inferences” of taste 
and reward (Simmons et al., 2005, p. 1607).  
 More generally, embodied self-regulation suggests that all decisions consumers make, 
no matter whether in relation to medical checkups, buying shoes, renting a car or negotiating 
a loan, are grounded in their physical context and integrate bodily states. This calls for 
marketing research to better understand how bodily states are involved in purchasing 
decisions  usually  thought  of  as  requiring  “cold  reasoning”  to  facilitate self-control and lead to 
more embodied social marketing campaigns. 
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Figure 1. The hot-cold decision triangle 
 
 Source: Yang et al., 2012, Copyright (2016), with permission from Springer. 
 Note:  “The   likelihood  of  choosing  healthier  options   is   influenced  by   the  extent   to  which   the  
 person is in a viscerally hot state and the extent to which System 1 versus 2 is utilized in the 
 decision” (Yang et al., 2012: 258-259). 
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Figure 2. The high-low embodied decision matrix 
 
 
Note: The likelihood of choosing healthy options is influenced by both the degree of embodiment 
and the extent to which System 1 versus 2 is used in the decision. 
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Figure 3. Visual Metaphors in the target domain of healthy food behavior   
 
Notes: a. The  poster  for  the  film  “Killer  at  Large”  (with  permission  of  Steven  GreenStreet).  b. The  “Carrots  are  
French  fries”  campaign  to  entice  kids  in  French  schools  to  eat  healthy  food  (courtesy  of  Classe  35  agency,  
Marseille, France).  
 
 
